Introduction
Phosphodiesterase inhibitors (PDEIs) are positive inotropes and have the additional effect of inhibiting cytokine production and expression. This suggests that PDEIs may be of benefit in the treatment of patients with systemic inflammatory response syndrome (SIRS) or sepsis with a nonhyperdynamic circulatory state. This study investigated this hypothesis by comparing two groups one with SIRS or sepsis (henceforth referred to as SIRS) and a non-hyperdynamic circulatory state, and the other with congestive heart failure (CHF), to see whether milrinone conferred an additional benefit in SIRS patients.
Aims
To characterise the effect of the PDEI milrinone in adult patients with a non-hyperdynamic circulation during SIRS compared to patients with CHF.
Methods
The study design was a prospective, protocol-driven, open labelled study conducted in an eight bed cardiology-medical ICU. Consecutive patients with SIRS (by standard criteria) were eligible for inclusion if cardiac output was less than 5.5 l/min or systemic vascular resistance (SVR) was greater than 800 dyn X sec X cm -5
. These patients comprised group one. Group two was a control group of patients with CHF who required inotrope support whilst awaiting transplant or assist device implantation. Fluid resuscitation and other inotropes (dopamine/dobutamine/norepinephrine/ epinephrine) were used in addition to milrinone. Determinations of haemodynamic variables were performed every 8 h for at least 40 h. Thermodilution was used for cardiac output calculations. For statistical analysis the best values after milrinone administration were compared to the average of three values prior to milrinone administration.
Results
Sixteen patients were recruited to the study (M:F 1:1). All patients had heart disease, and seven of the patients in group one were postoperative. During milrinone infusion the cardiac index increased, and SVR decreased in all patients. The SVr decrease was only significant in group two, and there was no difference in the cardiac index change between the two groups. Norepinephrine and epinephrine infusions had to be increased in the two groups, to counteract vasodilation during milrinone administration.
Discussion
Milrinone improved cardiac output to an equal extent in both groups as shown by a left ventricular stroke work index (LVSWI) improvement, despite falling pulmonary capilliary wedge pressure (PCWP). Despite the fact that PDEIs improve survival in animal models of sepsis no additional beneficial effects of milrinone were evident. It may well be that milrinone was administered too late to be of any benefit, that milrinone exerted a comparable anti-inflammatory effect in both groups, or simply that the numbers in this pilot study were too small to show a difference. Clinically, the profound vasodilating effects of milrinone may also cause a problem, even when a loading dose is not used.
